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Tém tit. Hién nay, viéc boi duéng ndng e néi chung va nang luc gidi todn noi
riéng cho hoc sinh rdt dwoc quan tam. Poi Véi hoe sinh THPT thi viéc gidi nhing
bai toan hinh hoc khong gian la van dé khé khan. Vi vay, néu cé nhing bién phdp
boi dwdng nang luc, cu thé la boi dwéng néing luc van dung phuong phdp toa do
trong viéc giai toan hinh hoc khong gian thi hoC sinh sé hoc tdp tét hon. Bai viét nay
t6i da ra mgt 6 bién phdp nham béi dwéng nang luc vdn dung phwong phdp toa
dé vao mét so dang toan hinh hoc khong gian THPT.

1. Pitvan dé

Viéc giai toan hinh hoc khong gian 1a mot kho khan doi vai nhiéu hoc sinh 16p
12. Phan lén cac em di quén nhiing kién thic, k§ nang dung hinh, chitng minh trong
khong gian, ma cu thé 1 nhitng kién thirc co ban vé quan hé song song va vudng
goc trong khong gian & chuong trinh hinh hoc 11. Ngoai ra, nhidu bai toan hinh hoc
khong gian doi hoi hoc sinh phai c6 tu duy tét, biét quan sat, linh hoat trong viéc ké
thém nhitng duong phu dé di dén 10i giai. P6 1a mot van dé kha phic tap ma khong
phai hoc sinh nao ciing lam dugc. Dé khic phuc nhitng khé khin trén ta can hudéng
hoc sinh giai toan hinh hoc khong gian theo mét cach khac, d6 la dung phuong phap
toa d6. Nham giup hoc sinh ¢6 phuong phap t6i uu, don gian hon trong viéc giai
toan hinh hoc khong gian von phuc tap t61 da chon dé tai: “Boi dudng ning luc van
dung phuong phap toa d6 vao mot sé dang toan hinh hoc khong gian THPT”.

2. N§i dung
2.1. Khai niém nang lwc, ning luc van dung

Khai niém “nang lyc” 1a mot van dé rong, véi nhidu cach dinh nghia khac nhau:
Garard va Roegies da dinh nghia: “Nang luc la mot tich hop nhiing Ky nang cho
phép nhan biét mét tinh huéng va ddp vng Véi tinh hudng dé twong doi thich hop va
Mot cach tw nhién”. Theo John Erpenbeck thi: “Ndang luc dwoc tri thize lam co so,
duwoc sur dung nhu kha nang, dwoc quy dinh boi gid tri, dwoc tang cwong qua kinh
nghiém va dwoc thuc hién hoa qua chu dinh” (John Erpenbeck, 1998).

Van dung (application) dugc dinh nghia 1a kha nang st dung céc tai liéu da hoc
vao mot hoan canh cu thé méi. Van dung 13 bit dau cua muc tu duy sang tao.

Theo tir dién tiéng Viét thi: “Van dung la mang tri thire, Ii lugn dimg vdo thuc
tien, vdn dung kién thize da hoc vao thuc té”.

Ning luc van dung 1a gi? Chung ta c6 thé hiéu nhu sau: Ning luc van dung la

kha nang van dung, mang nhiing tri thirc, k§ nang, kién thirc d3 hoc dé giai quyét
mot van dé cu thé nao d6 trong cudc séng. Trong Toan hoc, thi ning luc van dung
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chinh 14 kha ning van dung kién thic da hoc dé giai mot bai toan hoic giai thich
mot van dé toan hoc cu thé nhu: chirng minh ménh dé, dinh 1i, hé qua,...

2.2.  Cac thanh t6 cia niing luc van dung phwong phap toa dd vao giii toan
hinh hoc khong gian

Mot s6 thanh t co ban:

2.2.1. Ning lwc huy dong kién thirc, van dung cdc tinh chdt, cdc cong thire vdo viéc
gidi nhanh va chinh xdc bai tap dang tinh toan (tinh goc, tinh khodang cach).

2.2.2. Nang lyc trinh bay loi gial mot cach chat che, logic va co co so Ly luan.

2.2.3. Ning lyc phdn tich, tong hop gid thiét va két lugn cia bai todn dé dinh
huwong loi gidi.

2.2.4. Ning Iyc chuyén doi ngon ngir trong qud trinh giai toan (tir ngon ngit hinh
hoc sang ngon ngit toa do, dai $0).

2.3.  Pé xuat mot So bién phap bdi dudng niing lwc van dung phwong phap toa
do vao mot ) dang toan hinh hoc khong gian

2.3.1. Bién phap 1: Thuong xuyén cung cé Kién thirc vé phwong phdp toa dg trong
khong gian cho hoc sinh va cac kién thite ¢6 lién quan khdc

Dé giai dugc bai toan hinh hoc khong gian bang phuong phap toa do doi hoi
hoc sinh phai nam ving nhirng kién thirc co ban vé toa do trong khong gian. Kién
thire 1a diéu kién can dé giai mot bai toan; do do, khau cing ¢ kién thirc kha quan
trong. D4i Vi mot bai toan cu thé, sau khi doc dé bai xong ta nén phan tich dé va
nhic lai nhiing kién thirc co lién quan. Thudng xuyén nhic di nhac lai nhitng noi
dung kién thirc ciing 1a mot cach thiét thue dé hoc sinh ghi nho.

Tom tat kién thire co ban can nhd vé phuong phap toa do trong khong gian.
Vi du 1 [4,185]: Cho hinh lap phuong ABCD.A'B'C'D' c6 cac canh bén
AA' BB'CC'DD' va canh AB=a. Cho cac diém M,N trén canh CC' sao cho
CM =MN =NC'. Xét mit cau (S) di qua bon diém A B',M,N .

a) Chung minh A',B thudc mit cau (S).
b) Xac dinh tm va ban kinh cua (S) theo a.

Dé giai dugc vi du trén, doi hoi hoc sinh phai nhé lai kién thic vé phuong
trinh mat cau dang khai trién, tAm va ban kinh xac dinh nhu thé nao. Day 1a doi héi
thiét yéu, tiép dén ta co thé két hop vira hudng din vira ggi mo cho hoc sinh:

Céch chon hé truc toa do Oxyz nhu thé nao?

Diém A',B thudc mit cau (S) khi nao? Khi toa d6 cua nd thoa man phuong
trinh mat cau (S).

D¢ x4c dinh tAm, béan kinh ctia (S) thi ta can viét dugc phuong trinh mit cau

(S)-

Tom lai, kién thtrc chuén bi cho viéc giai vi du trén 1a:
Toa d0 cua diém;
Phuong trinh mit cau (S) dang khai trién:

69



HOI NGHI NCKH KHOA SP TOAN-TIN THANG 05/2015

(S):x*+y?+2? —2ax—2by—2cz+d =0,(a’ +b*+c* >d) trong do, tim 1(a,b,c) va

ban kinh R=+/a’ +b*+c?—d .
Ngoai ra, tir gia thiét mit ciu (S) di qua bén diém A B',M,N din dén hé

phuong trinh ciing doi hoi hoc sinh nhé lai cach giai hé phuong trinh dé tim «,b,c,d
theo a (giai bang phuong phéap thé két hop cong dai s).
Giai
a) Chuang minh A',B thudc (S)

Chon h¢ truc toa do Oxyz nhu sau: o
Goéc O=A; '
Truc Ox diqua AB; <
Truc Oy diqua AD ; J
Truc Oz di qua AA'. e

Khi do: /B/\‘VN
A(0;0;0),B(a;0;0),C(a;a;0),D(0;a;0), A'(0;0;a).

Taco: M =2 =Mlaad) cNn=PoN[aa??).
3 3 3 3

z

Phuong trinh mit cau (S) co dang:

X’ +y®+2> —2ax—2oy—2cz+d =0,(’ +b* +¢* >d).
d=0 e
2a’—2aa—-2ca=0

a
2
,_Ta
(S) qua AB'M,N déndénhé gaz_Zaa_Zba_gcazo = 18 .
9 3 a
2
0

ga2 —2aa—2ba—ﬂca:0
9 3

Suyra (S): x2+y2+22—ax—7—;y—az:0.

Thay toa do A'(0;0;a),B(a;0;0) vao phuong trinh (S):

a’—aa=0 (ding) =>A'e(S); a*~aa=0 (ding) =B e(S).
b) Xac dinh tdm va ban kinh cua (S) theo a.

Tt phuong trinh miat cau (S) suy ra tim I[%;%;%j va ban
kinhR:\/a2+b2+cz—d:a12811.

2.3.2. Bién phap 2: Rén luyén cho hoc sinh kha nang nhan biét mgt bai todn hinh
hoc khéong gian bang phuwong phap toa do
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Trong hé toa d6 vudng gdc Oxyz Vai co s& truc chuan {T, i, R} , nhirng bai toan
hinh hoc khong gian c6 phan gia thiét ¢ nhirg dang sau c6 thé dung phuong phap
toa d0 dé giai:

e Hinh da cho c6 mdt dinh 1a mot tam dién vudng.

e Hinh chdép c6 mot canh bén vudng gbéc véi day va day la cac tam gidc
vuong, tam giac déu, hinh vudng, hinh chir nhat,...

e Hinh lap phuong, hinh hop chir nhat.

e Hinh d3 cho c6 mot dudng thang vudng goc véi mit phang, trong mat

phing d6 c6 nhitng da giac dac biét: tam giac vudng, tam giac déu,
hinh thoi,...

e Hinh chop déu: hinh chép tam giac déu, hinh chép tir giac déu,...
Vi du 2 [4, 169]: Cho tu dién OABC c6 OAOB,0C d6i mot vudng goc,
AC =20B,BC =20A . V& OM L AC tai M, ON LBC taiN .
a) Chuang minh MN L. OC .

b) Tinh cos MON .

Giai A?
, {OAZ +0C? = AC?
Ta co:
OB? +0C? = BC?
=40B* —OA” = 40A’ -OB*=0A=0B.
Dit OA=0B=a=0C =av/3.
Ttr gia thiét OA OB,OC d6i mot vudng goc dan dén viec ™
chon h¢ truc toa dd Oxyz nhu sau:
e GbcO;
e Tryc Ox diqua OA;
e Truc Oy diqua OB;
e Tryc Oz diqua OC.
Khi d6: 0(0;0;0), A(a;0,0),B(0;2;0),C(0;0;av3).
a) Ching minh MN LOC . Ta can chirg minh: MN.OC =0.
Tur gia thie¢t két hop «chon hé truc toa do, ta tim duogc:

M[s_a.o.ﬂ} (Os_a i}
4’7" 4 | 4

e TN AR 3a 3a . B
Xét MN.OC = [—Z s oj (o,o,a\/§)_o

Vay MN 1L OC.
b) Tinh cos MON .
Ta c6: cosMON = OM ON :1.
OMON 4
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2.3.3. Bién phap 3: Ren luyén Ky ndng thiét 1gp hé truc toa dg doi véi moi logi hinh
va cho hoc sinh gidi bai todn hinh hoc khéng gian bang nhiéu cdch véi viéc
chon hé truc toa dé khac nhau
Pua ra cach chon hé truc toa do ddi vi mdi loai hinh (chu yéu 13 nhitng hinh

thuong gap).

Vi du_3 [4, 162]: Cho hinh lap phuong ABCD.A'B'C'D'canh bang a . Goi M,N

|an lugt 1a trung diém canh BC,DD'. Chting minh ring: MN//(A'BD).

Theo gia thiét bai toan: Cho hinh 1ap phuong ABCD.A'B'C'D'canh bang a
nén ta chon hé truc toa do Oxyz nhu sau:

Cach 1: Chon hé truc toa d6 nhu sau:

e Goc O=A;

e Truc Ox diqua AB;

e Truc Oy diqua AD ;

e Tryuc Oz diqua AA'.
Khi do: A(0;0;0),B(a;0;0),D(0;a;0),A'(0;0;a)
Phuong trinh (A'BD) c6 dang:

5+X+E=1<:>x+ y+z—a=0.

a a a
Suy ra vecto phap tuyén cua (A'BD)1a n=(111).

M la trung diém BC=M (a;%;Oj ; N 1a trung diém DD':N[O;a;%].

Suy ra W:(—a;g;gj.

2 2
Ta c6: NMN =0=>n_L MN .
Vay MN//(A'BD).
Cach 2: Chon hé truc toa do nhu sau:
Goc O, voi O=ACNBD;
Tia Ox di qua O, song song v&i AB;
Tia Oy di qua O, song song véi AD;
Tia Oz diqua O, song song vai AA'.
Khi do:

0(0;0;,0),M| 2;0,0], A/ -2:-2:0],c[ 2:2;0],
2 2 2 2 2
B E;—E;O ,D —E;E;O VA —E,—E,a ,D' —E,E,a
2 2 2 2 2 2 2 2
Tacé: N Ia trung diém DD':N(—%;%;%}.

72



HOI NGHI NCKH KHOA SP TOAN-TIN THANG 05/2015

Tiép tuc, tinh MN = (a%%) va vecto phép tuyén cia (A'BD)

lan= [ﬁﬁ] =a?(L11).
Suy ra n.MN =0=n L MN .
Vay MN //(A'BD) .
2.3.4. Bién phap 4: Reén luyén ndng luc chuyén doi ngon ngit trong qud trinh gidi
toan hinh hoc khong gian
Viéc chuyén doi ngon ngir trong qua trinh giai toan hinh hoc khong gian la
rat quan trong. Vi vay, chiing ta can rén luyén cho hoc sinh ning luc chuyén dbi
ngoén ngi, cu thé 1 tir ngdn ngit hinh hoc sang ngon ngir toa do, dai so.
M6t vai vi du Vé cach chuyén tir ngon ngit hinh hoc sang ngén ngit toa do:

e Ba diém phan biét A B,C thang hang twong duong toa d6 mot diém
thoa phuong trinh duong thing di qua hai diém kia, hoic AB=kAC .

e Bon diém phan bi¢t A B,C, Ddéng phéng tuong duong toa do mot
diém thoa phuong trinh mit phang di qua ba diém kia, hoic
| AB,AC |.AD =0.

Thiét 1ap bang chuyén doi tir ngdn ngit hinh hoc sang ngdn ngit toa do:
+ Chuyén d6i khai niém;
+ Chuyén ddi cac mdi quan hé.
2.3.5. Bién phap 5: Cho nhiéu bai tdp hinh hoc khéng gian gidi bang phwong phdp
toa do, hé tho”'ng hoa theo dang Vol mure do tur dé dén khé
Pua ra hé thdng bai tap theo dang véi mirc do tir d& dén kho:
+ Dang toan chirng minh quan hé song song va vudng goc.
+ Dang toén tinh toan: tinh khoang céch, tinh goc.
+ Dang toan tinh dién tich, thé tich.
3. Kétluan
Trén day 1a mot s6 bién phap toi dua ra voi mong mudn bdi dudng ning lrc van
dung phuong phap toa do cho hoc sinh trong viéc giai toan hinh hoc khong gian.
Bén canh d6 1a 1am sang to su can thiét ciia viéc giai toan hinh hoc khong gian bang
phuong phép toa do. Hy vong nhitng bién phap néu trén bude dau giup hoc sinh lam
quen va tién téi nang cao, boi dudng ning luc giai toan hinh hoc khong gian bang

phuong phép toa do; giup hoc sinh himg tha v6i mon hinh hoc déc biét cac bai toan
vé hinh hoc khong gian.
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